Background: Over the past decade, combination therapies have become a mainstay of dermatologic care in psoriasis. Combination therapies are often more effective and safer than large dose single-agent therapies. With the emergence of new biologic therapies, dermatologists now have a wider array of tools to treat psoriasis. Although much data exists regarding cyclosporine or biologic agents alone for psoriasis, little is known about the efficacy, safety and tolerability of combination regimens. Objective: We designed a study to evaluate the efficacy and safety of etanercept and cyclosporin combination therapy in patients with refractory psoriasis. Methods: We administered oral cyclosporine (200 mg daily) and subcutaneous etanercept 50 mg weekly injections until symptoms improved, then maintained treatment at a reduced dose. Seven patients with refractory psoriasis were evaluated 4 weekly. Results: All 7 patients showed rapid responses to combination therapy. Mean Psoriasis Area and Severity Index reductions following conditioning therapy (mean: 6.85 weeks) and maintenance therapy (mean: 56.5 weeks) were 94.9% and 93.2%, respectively. Conclusion: Etanercept and low-dose cyclosporine combination therapy appears to be a safe and efficacious alternative treatment strategy for patients with refractory psoriasis. The combination induced rapid improvement in patients with refractory psoriasis and dramatically improved their quality of life. Clinical studies including larger patient cohort are required to validate the safety and efficacy of this combination therapy. (Ann Dermatol 22(2) 138∼142, 2010)
INTRODUCTION
Psoriasis is a chronic inflammatory skin disorder in which both adaptive and innate immunities play important roles. It affects 1∼3% of the population worldwide 1 . Traditionally, psoriasis therapies involve phototherapy and systemic therapies, such as methotrexate, acitretin and cyclosporine. The treatment of moderate to severe psoriasis has been limited by the agents' safety and efficacy, which means that treatment needs to be alternated or discontinued at intervals to avoid potential toxicity. Recently, more targeted therapies have emerged with apparently fewer toxic side effects as understanding of the immunopathology of psoriasis improve, such as biologic agents, which act on precise targets in the immunologic cascade to control psoriasis. Nevertheless, severe psoriasis can still be extremely difficult to treat in some patients, even with biological therapies. Therefore, there is a need for novel alternative therapies for refractory psoriasis. Etanercept is a recombinant TNF-α receptor fusion protein consisted of 2 extracellular ligand-binding domains of the human p75 TNF-α receptor fused to the Fc portion of human IgG1. It has received FDA approval for the treatment of both psoriasis and rheumatoid arthritis. A double-blinded, placebo-controlled, multi-center study showed that, by 24 weeks, 56% of etanercept-treated patients showed Psoriasis Area and Severity Index (PASI) improvements of at least 75% 2 . However, the high cost of this treatment remains an issue for many patients. Cyclosporine works through inhibition of cell-mediated immune responses, specifically T lymphocyte function, by 
MATERIALS AND METHODS
The study sample consisted of 7 patients (n=7) 5 male and 2 female; age range 29∼49 years, mean 37.7 years, previously treated with a variety of systemic agents, phototherapies and/or topical therapies for several years. In all cases, their psoriasis was only partially or not at all controlled by these treatments ( Table 1) . None of the 7 patients received conventional combination therapy, such as acitretin combined with cyclosporine or acitretin combined with methotrexate. Two patients in the study cohort had lower PASI score than the others (5.4, 9.6), because they did not response to conventional treatment and they wanted alternative treatment owing to reduced quality of life. They were included into the study. All 7 patients did not have other chronic illness. At baseline, complete medical histories were taken and physical examinations were performed. Baseline laboratory tests included the following: red blood cell count, haemoglobin concentration, platelet count, markers of kidney and hepatic function (creatinine, urea, aspartate aminotransferase, alanine aminotransferase), triglyceride, total cholesterol, low density lipoprotein-cholesterol, high density lipoprotein-cholesterol, fasting plasma glucose, C-reactive protein, urinalysis and tests for antibodies against hepatitis B surface antigens and hepatitis C virus. The cohort also received tuberculosis skin testing and chest x-ray to exclude latent tuberculosis and other pulmonary infections. All 7 patients showed laboratory test results in the normal ranges and nonspecific lesions on the chest PA.
Etanercept was initiated at a conditioning dose of 50 mg weekly subcutaneous injections. Cyclosporine was added at an initial daily dose of 200 mg, given in 2 fractioned doses, until their lesions had almost disappeared. After a conditioning period, the dose of etanercept was reduced by 25∼50 mg monthly and that of cyclosporine was reduced by 50∼100 mg daily. Clinical response to combination therapy was measured by PASI score at every follow-up visit. Other safety analyses included vital signs and laboratory assessments were conducted every 4 weeks.
RESULTS
The 7 patients had a mean PASI score of 18.6 at baseline (Table 1 ). All patients underwent continuous combination treatment of etanercept (50 mg/week) and cyclosporine (200 mg/day) until their skin lesions almost disappeared, at which point the daily dose of cyclosporine was reduced by 100 mg/day and a subcutaneous injection of 25 mg etanercept was given bi-weekly. When the patients showed a stable skin condition with the reduced dose treatment, they were switched to maintenance therapy. The mean period of initial conditioning therapy was 6.85 weeks (Fig. 1) . The initial mean PASI score was 18.6. After conditioning therapy, the mean PASI score was 0.94. Following maintenance therapy, it increased slightly to 1.25. The mean PASI reduction after conditioning therapy and maintenance therapy were 94.9% and 93.2%, respectively. Combination therapy was generally well tolerated. There were no reports of severe adverse events during the treatment period, and no clinically significant changes were observed in clinical or laboratory values. T cell, B cell and NK cell counts of patients treated with this combination therapy for more than 1 year were checked to determine their immune status (Table 2) , which revealed no specific finding. Adverse events (AEs) included aggravation of tinea pedis and upper respiratory track infections, but a causal relationship between the combination therapy and AEs was unclear. Psoriasis was well controlled, and 5 patients continue to receive combination treatment up to the present time. One patient interrupted treatment due to financial pressures, and another discontinued therapy because of pregnancy.
DISCUSSION
The present report describes the clinical responses of 7 patients with moderate-to-severe psoriasis to a combination therapy of etanercept and low dose cyclosporine. Recently, dermatologists prefer etanercept and acitretin to treat psoriasis as a combination. Two patients of the study cohort were of childbearing age and other patients complained severe side effect of previous treatment by acitretin. Cyclosporine was therefore chosen as a combination agent. A large, randomized, placebo-controlled study exclusively evaluated etanercept as a monotherapy for plaque psoriasis that enrolled 112 moderate-to severe psoriasis patients 2 . The mean PASI score in the study cohort was approximately 18. After 12 weeks of etanercept (25 mg, twice weekly) monotherapy, 30% of patients achieved a PASI of 75, while after 4 weeks of continuous therapy, 56% of patients achieved this score. In our study, after 6.85 weeks of combination therapy, 85% of patients achieved a PASI 90. This suggests that combination therapy led to quicker improvements and more extensive efficacy than etanercept monotherapy alone. Lago et al. 4 evaluated 30 patients with psoriasis treated with cyclosporine monotherapy for 8 weeks. Mean PASI before treatment was 26.32, and reduced to 3.71 after treatment.
In our study, after 6.85 weeks mean PASI was 0.94, showing slightly faster improvement when compared to cyclosporine monotherapy. We hypothesize that these therapeutic effects are due to the synergistic effects of combination therapy, as these 2 drugs have different therapeutic mechanisms. Cyclosporine acts on T cell cytokines, such as IL-1 while etanercept is a TNF-α inhibitor. These differing mechanisms lead to improved efficacy and at the same time minimized AEs, compared to higher doses of monotherapy of either agent. The combination requires reduced dosage of each agent, which is an important issue considering the cost of etanercept.
Each agent does have distinct side effects. The most significant side effects of cyclosporine are nephrotoxicity and hypertension 5 , while other side effects include infection, neoplasia, hyperlipidemia, hyperuricemia, hypercalemia and gastrointestinal problems. The most common side effect of etanercept is injection site reaction 6 . Other known side effects include infection, especially upper respiratory infections, tuberculosis reactivation and multiple sclerosis exacerbation. The nephrotoxicity of cyclosporine is both dose-and duration-dependent. According to the literature, lowering the daily dosage (＜3 mg/kg) prevents nephrotoxicity 7 . Other studies have investigated renal function and structure in long-term low dose cyclosporine therapy in psoriasis patients and found only mild structural changes (1∼2 mg/kg/day for 3.5 years) 8 . These side effects could be reduced by using low dose combination therapy. Both etanercept and infliximab have been used in combination with methotrexate in patients with rheumatoid arthritis. A previous study analyzed 100,000 patients with rheumatoid arthritis, many of whom were treated with other immunosuppressive agents such as corticosteroids or methotrexate that subsequently received treatment with etanercept or infliximab 9 . In this population, the incidence of infection was low. Costanzo et al. 10 conducted a study in which cyclosporine was added at the time of relapse or aggravation during efalizumab therapy. The addition of 3.5∼4.0 mg/kg/day of cyclosporine to efalizumab induced rapid clearance of relapsed plaques without significantly affecting clinical or laboratory parameters in all patients. No AEs were observed. This study also shows the effectiveness and safety of combination therapies using cyclosporine and a biologic agent. According to other small studies (a total of 6 patients), using a TNF-α inhibitor with cyclosporine caused no AEs [11] [12] [13] [14] and led to good responses (Table 3) . However, with this combination therapy, additive immunosuppression must be considered, though in our study, no serious infections occurred. Although cyclosporine has been associated with an increased incidence of lymphoproliferative disease in transplants patients under long term immunosuppression, no such correlation has been reported in the studies involving cyclosporine treated psoriasis 9 . This is most likely the 
